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Watch the two videos (all of one, 1:08 of the other) linked on the
webpage & do the textbook reading. Then put that all aside and
attempt the problems below. No new equations/formulas/etc. are
required to do these problems. Just your patient, thinking mind.
‘Case A’
It is a windless day, the air is still.
You are in a truck, driving a 44 m/s relative to the ground (and, thus, to the air).
A car is parked beside the road somewhere ahead of you.
As you approach, it blares a horn.
The person sitting in the parked car hears a frequency of 440 Hz.
The sound travels at 340 m/s relative to the air.

a. Draw a picture of the scenario. Your picture should include:
•
•
•

The car & the pickup;
Vector arrows to show the motion of the truck relative to the air;
A series of successive wave fronts produced by the car horn.
o These wave-fronts should be circular (really they’re spheres, but
drawing spheres is hard.)
o There should be several of them.
o They should, of course, be emanating from the sound source.

b. Are the wavelengths in front of the car shorter, longer, or the same as behind the car?
c.
d.
e.
f.
g.

(This should be reflected in your diagram from part a above.)
From the car’s perspective, at what speed are these wave-fronts moving towards you?
From the car’s perspective, what is the wavelength of the wave-fronts that are moving
towards you?
From your perspective, at what speed are these waves approaching you?
From your perspective, what is the wavelength of the waves coming towards you?
HINT: leaving Einstein out of this, does length depend on frame of reference?
What is the frequency of the sound you hear?

‘Case B’
The situation is the same, but now the car is behind you when it honks its horn, instead of ahead.
That is, you are moving away from it, instead of towards it.

a. Again, make a diagram showing both vehicles, vector(s) to describe their motion, and a
series of successive wave-fronts.
b–g. Answer all the same questions b-g from Case A. Some things will be the same, some
will not.

‘Case C’
The situation is the same, except:
Now YOU are the one who’s parked at the side of the road.
The car is coming towards you at 44 m/s relative to air.

a. Again, make a diagram showing both vehicles, vector(s) to describe their motion, and a
series of successive wave-fronts.
HINT: This time the wave fronts will look a bit different. Remember the Khan Academy
videos: the source is moving as it makes the sound, so as it produces each wave front, it’s
a little closer to you than when it produced the previous wave front.
b–g. Answer all the same questions b-g from Case A. Some things will be the same, some
will not. Careful especially with c & d: that’s where all the action happens.

‘Case D’
The situation is the same as in Case C, but now the car is moving away from you.

a. Again, make a diagram showing both vehicles, vector(s) to describe their motion, and a
series of successive wave-fronts.

b–g. Answer all the same questions b-g from Case A. Some things will be the same, some
will not. Again, c & d are where all the action happens.

Analyze.
Compare your findings for Cases A & C as well as Cases B & D.
Consider your experience with the meaning and use of the term velocity and consider whatever
you might recall of Galileo’s Principle of Relativity.
In 1 -3 complete sentences of your own words, answer the following question:
Do your findings seem consistent or inconsistent with the way motion tends to be treated in
physics?

